9524 B 1 Wt A& o Ik Vol. 24 No. 1
2015 4F2 A ACTA LASER BIOLOGY SINICA Feb. 2015

doi:10.3969/]. issn. 1007-7146.2015.01. 006

ARBEREZTEERFAEBRR
UL 2150 St i8R B N A

1,3 1 1,2,3,
REF, FNE, BTHE

(Lded kb KPP T3, #Hi KiX430070; 2. P R XK FEHFEXRERELE LR T, ik KX 430070,
3R KFREAEYIZEHILETEEZRT, B KX 430070)

 OE X TG A 7, FE T LTSN ( Near infrared spectroscopy, NIRS) K AFRLE 110 & 24
D2 —Fh Pl AR IR | HL3E T 2 20 43 IR B A A9 8 7 . (HAE @B R b, By T a7 B8 (7 %18 M 7R AE
SR I LT AT AT ) FORG A A P, FRATT R A3 S B O a2 1k A B T R KA R £ A1 e 1 v Y A
BAEIF ST T BNk (A 5 ) e /) e 7 1] = A1 ( Least squares support vector machine, LS-SVM) &
R, A SR FAAT AT {E 2 (Leverage) | *F $ # R % 7% ( Resampling by Half-Mean, RHM ) F1 525 R ¥ R Ff 1k
(Monte-Carlo Sampling, MCS) FI R T K ¥R [ FOGHE RS b 09 &5 S 8008 JF X AR B 25 SRR AT LU B . 7RSI BR &7
S B B FE A b, SR TR e/ 3 [B1 )53 ( Partial least squares regression, PLSR) $2H 3 i1, 56 T /N AE B3 URF
473 (Niche ant colony algorithm, NACA ) {Jt A /N — 9 3¢ K5 1) 5 AL (LS-SVM) BRI S8 (y Fl o), BT BETF
LS-SVM 1 TR FFRLEE [ 0T f A DA A . 25 53R 80 SR FH 3 i SR 0000 07 6 12 90 Ik 5 55 B304 U i 22 LS-SVM
TR %) U 45 SRR AR TR S v B T A TR A LU T 3, 58 R0 5 T SR 125 O 85 T I £ A1 6 1 4 DU 6 KA
LR 1B S AR AT S B R v

KBBIR : FARFRR T ; T RBARIG LS /D RS HF AL (LS-SVM) 5 /MEBIBEER 3 (NACA)
E 5250657

iﬁkﬁiﬂﬁg T A

M E RS :1007-7146(2015)01-0038-08

Outlier Detection for Measurement of Protein Content in Maize
Kernels Based on Near-infrared Reflectance Spectroscopy

LIANG Xiuying' , LI Xiaoyu', YANG Wanneng'>>"
(1. College of Engineering, Huazhong Agricultural University, Wuhan 430070, Hubei, China;
2. National Key Laboratory of Crop Genetic Improvement, Huazhong Agricultural University, Wuhan 430070, Hubei, China;
3. Agricultural Bioinformatics Key Laboratory of Hubei Province, Huazhong Agricultural
University, Wuhan 430070, Hubei, China)

Abstract ; As the classical chemical analysis of protein content in maize kernel was slow and destructive, and the exist-
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ence of the outliers in the near infrared ( NIR) spectra would affect the accuracy and stability of the NIR models, we ap-

plied outlier detection methods for measuring protein content in maize kernel based on near infrared spectroscopy. 3 out-

lier screening methods, leverage method,resampling by half-mean method (RHM) , leverage method, and monte-carlo

sampling method (MCS) , were compared to detect outliers in the protein spectra and the least squares support vector

machine (LS-SVM) models were built with using partial least squares regression ( PLSR) method to extract the optimal

component scores and using niche ant colony algorithm ( NACA) to optimize the parameters (y and o) of the LS-SVM

model. The results showed that the performances of the LS-SVM models with those samples removed the outliers were

better than the LS-SVM model with all samples. The prediction results of the validation set also showed that the MCS

method was optimal for detecting outliers in the spectra of the protein of the whole maize kerel based on NIRS.

Key words ; protein content in maize kernel; outlier screening methods ; the least squares support vector machine ( LS-

SVM) ; niche ant colony algorithm (NACA)
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Fig. 1 The four accessions of maize samples
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